APPENDIX A
Air Quality/Greenhouse Gas Study












































































































http://caap.airsis.com/ReportsPOLB.aspx
http://caap.airsis.com/ReportsPOLB.aspx
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https://www.ipcc.ch/report/ar5/syr/



























http://www.aqmd.gov/docs/default-source/ceqa/handbook/scaqmd-air-quality-significance-thresholds.pdf?sfvrsn=2
http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-thresholds/appendix-c-mass-rate-lst-look-up-tables.pdf?sfvrsn=2
http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-thresholds/appendix-c-mass-rate-lst-look-up-tables.pdf?sfvrsn=2

























































































































































































































































































































Long Beach Cruise Terminal Improvement Project
Operation - Incremental Traffic Emissions

Assumptions
1) Current and project traffic estimates are provided by Carnival.

2) Emissions factors are from EMFAC2014, to be consistent with the other estimates that use CalEEMod.
3) Emissions factors for passenger/employee VMT are based on air basin average emissions per vehicle mile traveled (VMT) for 2020 (to

determine post project incremental emissions) using mile weighted averages of the following EMFAC2011 vehicle categories: LDA. LDT1, LDT2,
and LHDT1.

4) EMFAC2014 does not provide emissions factors for methane or nitrous oxide, and those emissions in terms of CO,e are very low in comparison
with the CO, emissions, so only the CO, emissions are provided.

Project Incremental Traffic Emissions

Incremental Emissions Factors Ibs/VMT
Vehicle Type VMT PM10 PM2.5 NOx SOx (6]0) VOC CO,
Passenger/Employee 26,301 3.28E-04 9.98E-05 2.89E-04 | 7.42E-06 | 2.47E-03 | 3.11E-04 0.74
Buses/Shuttles 262 5.57E-04 2.05E-04 5.33E-03 [ 2.78E-05 | 4.65E-03 [ 4.63E-04 2.85
Box Trucks 100 4.81E-04 1.80E-04 3.55E-03 | 1.14E-05 | 8.91E-04 | 1.58E-04 1.19
Heavy Trucks 320 4.77E-04 1.73E-04 1.11E-02 | 3.54E-05 | 1.88E-03 | 3.38E-04 3.84
Emissions Ibs/da
PM10 PM2.5 NOx SOx Cco VOC CO,
Passenger/Employee 8.62 2.63 7.61 0.20 64.88 8.18 19,457
Buses/Shuttles 0.15 0.05 1.40 0.01 1.22 0.12 746
Box Trucks 0.05 0.02 0.35 0.00 0.09 0.02 119
Heavy Trucks 0.15 0.06 3.56 0.01 0.60 0.11 1,230
[Total 8.96 2.75 12.92 0.21 66.79 8.43 21,552
Emissions tons/year
PM10 PM2.5 NOx SOx co VOC CO,
Passenger/Employee 0.22 0.07 0.19 0.00 1.65 0.21 496
Buses/Shuttles 0.00 0.00 0.04 0.00 0.03 0.00 19
Box Trucks 0.00 0.00 0.01 0.00 0.00 0.00 3
Heavy Trucks 0.00 0.00 0.09 0.00 0.02 0.00 31
[Total 0.23 0.07 0.33 0.01 1.70 0.21 550




CalEEMod Version: CalEEM0d.2016.3.2

Carnival Cruise - unmitigated - South Coast Air Basin, Summer

Carnival Cruise - unmitigated

. .. South Coast Air Basin, Summer
1.0 Project Characteristics

Date: 5/17/2019 1:58 PM

1.1 Land Usage

Land Uses Size Metric Lot Acreage

Floor Surface Area

Population

Unenclosed Parking with Elevator . 541.00 1000sqft ' 2.50

: 541,000.00

0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 31

Climate Zone 11 Operational Year 2018
Utility Company Southern California Edison

CO2 Intensity 702.44 CH4 Intensity 0.029 N20 Intensity 0.006
(Ib/MWHhr) (Ib/MWHhr) (Ib/MWHhr)

1.3 User Entered Comments & Non-Default Data

Construction Phase - Operational Phase Model - Construction phase dealt with in isolation

Operational Off-Road Equipment - Data provided by Carnival




CalEEMod Version: CalEEMod.2

2.0 Emissions Summary

016.3.2

Carnival Cruise - unmitigated - South Coast Air Basin, Summer

Date: 5/17/2019 1:58 PM

2.2 Overall Operational
Unmitigated Operational

ROG NOXx cOo SO2 Fugitive Exhaust PM10 Fugitive Exhaust |PM2.5 Total|] Bio- CO2 [NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5
Category Ib/day Ib/day
Offfoad = 1.8204 ' 17.3630 ' 12.0779 ' 0.0192 ' ' 11040 ' 1.1040 ! ! 10157 ! 1.0157 11,928.292 1 1,928.292 ¢ 0.6003 ! ! 1,943.300
n ' ] ' ] ' ' ] ' ] i 4 ' 4 ' ] ' 0
- 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
9.0 Operational Offroad
Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
Forklifts . 11: 5.50! 260 59! 0.20!CNG
----------------------------- e Ao b
Forklifts . 2: 9.40: 260 148; 0.20: Diesel
] . 1
""""""""""""""" e el el Bl - mEmEmEEsEsEsEsss--
Forklifts . 1: 1.70: 260 89! 0.20: Diesel
............................. T } L R,
Off-Highway Trucks . 4t 1.60! 260: 200: 0.38:CNG
UnMitigated/Mitigated
ROG NOx Cco S02 Fugitive Exhaust PM10 Fugitive Exhaust |PM2.5 Total| Bio- CO2 [NBio- cO2| Total cO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5
Equipment Type Ib/day Ib/day
Forklifts E: 1.4551 ! 13.6627 ! 10.4230 ! 0.0140 ! ! 0.9526 ! 0.9526 ! ! 0.8764 ! 0.8764 ! 1,405.387 ! 1,405.387 ! 0.4375 ! ! 1,416.325
L1} L} 1 L} ] 1 ] 1 [} [} L] 2 1 2 [} [} L} 2
----------- n ———————n : ———————n ———————n : : e m e jmm———— gy : ———————— - e
Off-Highway = 0.3653 ' 3.7003 '+ 1.6549 1 5.2000e- ¢ ' 0.1515 + 0.1515 1 v 01394 + 0.1394 1 522.9052 1+ 522.9052 + 0.1628 v 526.9749
Trucks - : : v 003 . : . : : . . : . :
-l 1
Total 1.8204 17.3630 12.0779 0.0192 1.1040 1.1040 1.0157 1.0157 1,928.292 | 1,928.292 | 0.6003 1,943.300
4 4 0
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Long Beach Cruise Terminal Improvement Project
Operation - Electricity Indirect GHG Emissions

Assumptions

1) Current and project operation electricity use is provided by Carnival.
2) GHG emissions are calculated using Western Electricity Coordinating Council (WECC)

2016 emissions factors for the California (CAMX) area provided by The Climate Registry's
2018 default emissions factor document (Table 14.1). GHG emissions will go down as
renewable energy production increases, lowering the difference in the GHG emissions
from baseline to project from year to year. However, for simplicity the GHG indirect annual
emissions from operation electricity use for this assessment are estimated using the 2016
default rates.

3) Conversion of Methane (CH,4) and nitrous oxide (N,O) are based on the IPCC AR5
carbon dioxide equivalent (CO,e) conversions factors of 28 and 265, respectively.

4) kWh = Kilowatt hours, MWh = Megawatt hours, GWh = Gigawatt hours.

Carnival Electricity Use Estimate (kWh/year)

Source Baseline Project
Garage Lighting 650,000 550,000
Terminal Lighting 900,000 900,000
Hoteling 8,600,000 12,700,000
Total[ 10,150,000 14,150,000
Indirect GHG Emissions
Emissions Factors Emissions
Emissions Use C0O2 CH4 N20 CO2e
Baseline 10,150 527.9 33 4 2,440
Project 14,150 527.9 33 4 3,401
MWh/year  Ibs/MWh Ibs/GWh Ibs/GWh MT/Year
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